Introduction
============

Experiences in early life leave an ineradicable imprint on an individual throughout his life; oral health is not an exception. Life course approach which helps researchers explore the effect of early life events throughout the individual\'s life was developed to understand the epidemiology of the disease better ([@R1]). Life course approach signifies the importance of biological and social experiences at different stages of life rather than at one point of time. It mainly refers to a "chain of circumstances" where exposure to one factor is connected to a chain of factors that get accumulated over the life course. This approach has been applied extensively to capture risk factors on chronic systemic diseases ([@R2]). Socioeconomic resources in the family of origin are considered to be the most important of all the life course factors which have a major impact on health ([@R3]). Many studies have explored how the imprint of childhood circumstances is expressed later in life regarding oral health, and these are consistent with the life course prospect ([@R4],[@R5]).

Dental care has sought increasingly into behavioral psychology for intervention models. Major models, namely, locus of control (LOC), self-efficacy and self-instructional techniques have highlighted the importance of individuals\' thoughts, ideas and cognition in regulation of dental behavior and beliefs regarding factors affecting their oral health. These theories constitute the cornerstone for dental coping belief scale. Studies have explored the use of dental coping beliefs in finding its relation with oral hygiene, measuring cognitive changes and oral health behavior ([@R6]).

Dental care is the most common type of unmet health care need among adolescents; utilization of dental care is affected by age, gender and socio economic position as reported in the literature ([@R7],[@R8]). The most convenient place to obtain a large representative sample of adolescents is a school from the respective region and hence this study was conducted in randomly selected schools in Udupi Taluk. Udupi as a district was formed in 1997, with Udupi, Kundapura, Karkala and Talukas. Udupi Taluk, according to 2011 census, had a population of 529,225; 28.9% urban and 71.1% rural. The schools in Udupi can be categorized as those in north and in south zones., South Zone has a total of 18 government high schools and 23 private schools.

Studies on the influence of life course factors and coping beliefs on adolescents dental visit pattern as such are relatively scarce and in India. Hence, the purpose of this research was to evaluate the relationship between parental demographics, life course factors, dental coping beliefs and 'recent' dental attendance among adolescents in Udupi Taluk.

Materials and Methods
=====================

A cross sectional study was conducted on 350 adolescents of Udupi; Karnataka, aged 16--19 years from April to June, 2013. Six schools were chosen based on simple random sampling from a cohort of schools in South Zone of Taluk obtained from the district development officer. Adolescents between the age group of 16--19 years, who are permanent resident of Udupi with no serious life threatening diseases and who consented to participate were recruited in the study. Ethical approval was obtained from the IRB of Manipal University (IEC 160/2013). Permission from the head of the institution and written informed consent from the participants and their parents were obtained before the commencement of the study.

The sample size was calculated to be 320 at 80% power and alpha error of 5%. Therefore, the questionnaire was administered to a total of 350 adolescents to compensate for non-response. The participants answered a self-administered questionnaire on parental demographics, life course factors, dental coping beliefs and 'recent' dental attendance. The native language of the district is Kannada; hence, the questionnaire was translated into this language. The questionnaire was back translated blindly into English to check its validity. Validity was checked by two experts who were fluent in both Kannada and English. When a difference of opinion was encountered, both mutually consented and reached an agreement; Cronbach\'s alpha was assessed to check for the internal consistency of dental coping belief scale (DCBS) and life course questionnaire; it was found to be 0.77 and 0.68 respectively. The demographics included participants\' ages, gender and parents\' education and occupation. Parents\' education was categorized as uneducated versus primary/secondary and higher (PUC)/degree level of education. Parents\' occupation was classified according to the National Statistics Socioeconomic Status Classification ([@R9]).

Life course factors included questions regarding the type of house in which the participant lived when he/she was 10 years old, number of siblings when the participants were 10 years old, dental visit during childhood and his/her experience during the visit. Housing was categorized as specified by the Government of India as 'Kutcha' (mud/ thatched roof), 'Pucca' (cement/brick) and 'Partial Pucca' (combined) houses. Kutcha and Partial Pucca were combined into a single group during the analysis. The number of siblings the participant had when he/she was 10 years old was recorded as 'no siblings', 'one' and 'two or more than two'. Responses for dental visit during childhood and experience during the visit was dichotomized as 'yes' or 'no' and 'good' or 'bad' respectively. The participants reported their 'recent' dental attendance (RDA) in one of the three options: '\<1 year', '\> 1 year' (also includes more than one year/ never) and 'symptom based visits'.

DCBS was adapted from Jacobs and Stewart 1976 ([@R6]). It is a 44 item scale with four main domains; 'Internal LOC' (15 questions), 'External LOC' (14 questions), 'Self-efficacy' (9 questions), 'Oral health beliefs' (6 questions). The responses were marked on a five point Likert scale ranging from strongly disagree to strongly agree. The dental coping beliefs were dichotomized based on the median values as high and low. Adolescents with median values greater than 33 for external locus of control were categorized as having high locus of control and less than 33 as low respectively. Similarly, internal locus of control (Median= 31), self-efficacy (Median=18) and oral health beliefs (Median= 16) were categorized as high and low based on their median scores.

The data was analyzed using SPSS version 16.0 (Statistical Package for Social Sciences, Chicago, IL). Bivariate analysis was performed using chi square test; multivariate analysis were performed using multiple logistic regression (enter method) with recent dental attendance as outcome measure. The result was considered significant if p value \<0.05, at 95% confidence interval.

Results
=======

Out of the 350 adolescents who filled out he questionnaire, 324 fully completed it and the response rate was 94%. The mean age of respondents was 17.51 ±1.18 years. Among the respondents, 54% were males and 46% females. The greater proportion of pupils had fathers (68.8%) and mothers (58%) with PUC/university degree. Completion of the entire questionnaire by the adolescents was ensured by checking for it during the collection of the forms. Despite the checking, some copies of the questionnaire were left unanswered. Incomplete copies were excluded from analysis. The number of responses in the symptom based visits category was very few; hence, it was merged with the \> 1 year to form 'others' during analysis. The demographic data of the subjects are presented in [Table 1](#T1){ref-type="table"}.

###### 

Descriptive data of the socio-demographic variables in the study

  Variables                                        N (%)
  ----------------------------- ------------------ -------------
  Age                           Mean (SD)          17.51(1.18)
  Sex                           Male               175(54)
                                Female             149(46)
  Siblings                      No siblings        28(8.6)
                                One sibling        143(44.1)
                                2/ \>2 siblings    153(47.2)
  Housing                       Hut/combined       177(54.6)
                                Cement/Brick       147(45.4)
  Mothers Education             Uneducated         45(13.9)
                                Primary            91(28.1)
                                Secondary/degree   188(58.0)
  Fathers Education             Uneducated         32(9.9)
                                Primary            67(20.7)
                                Secondary/degree   225(69.4)
  Childhood Dental Visit        Yes                225(69.4)
                                No                 99(30.6)
  Childhood Dental Experience   Good               191(59%)
                                Bad                34(10.5%)
  Recent Dental Visit           \< 1 year          82(25.3)
                                Others             242(74.7)

Among the demographic variables, parental education was significantly associated with RDA (P\<0.05). Gender and parental occupation were not significantly associated with dental attendance outcome. Twenty percent of children whose mothers had completed primary education, and 30.9% of children whose mothers had secondary/degree education visited a dentists recently compared to the 8.9% of children whose mothers were uneducated. Similarly, 17.9% children whose fathers had completed only primary education and 30.7% children whose fathers had completed secondary/degree education visited dentist recently compared to the 3.1% children whose fathers were uneducated.

A significant association was found ([Table 2](#T2){ref-type="table"}) between life course factors and dental attendance outcome in bivariate analysis. Housing (p\<0.05), childhood dental visit (p\<0.001) and childhood dental experience (p\<0.001) were significantly associated with RDA. Dental coping beliefs were significantly associated with dental attendance (p\<0.05) in the bivariate analysis ([Table 3](#T3){ref-type="table"}). All the variables found to be significantly associated with dental attendance in bivariate analysis were included in the multivariate analysis.

###### 

Association between life course variables and recent dental attendance.

  Variables                     Dental attendance outcome   P value[\#](#TF2){ref-type="table-fn"}                            
  ----------------------------- --------------------------- ---------------------------------------- ------------ ----------- --------------------------------------
  Siblings                      No siblings                 8(28.6%)                                 20(71.4%)    28(100%)    NS
                                One siblings                41(28.7%)                                102(71.3%)   143(100%)   
                                Two or more                 33(21.6%)                                120(78.4%)   153(100%)   
  Housing                       Hut/mud/combined            57(32.2%)                                120(67.8%)   177(100%)   0.002[\*](#TF1){ref-type="table-fn"}
                                Cement/brick                25(17%)                                  122(83%)     147(100%)   
  Childhood dental visit        Yes                         79(35.1%)                                146(64.9%)   225(100%)   0.001[\*](#TF1){ref-type="table-fn"}
                                No                          3(3%)                                    96(97%)      99(100%)    
  Childhood dental experience   Good                        73(38.2%)                                118(61.8%)   191(100%)   0.001[\*](#TF1){ref-type="table-fn"}
                                Bad                         5(14.7%)                                 29(87.3%)    34(100%)    

P\<0.05 considered significant,

Chi square analysis

###### 

Association between dental coping beliefs and recent dental attendance

  Dental coping beliefs   Recent dental attendance   P value                  
  ----------------------- -------------------------- ----------- ------------ ---------------------------------------
  External LOC            \> 33 (High)               76 (48.1)   82 (51.9)    0.0001[\*](#TF3){ref-type="table-fn"}
                          \< 33 (Low)                6 (3.6)     160 (96.4)   
  Internal LOC            \> 31 (High)               78 (49.4)   80 (50.6)    0.0001[\*](#TF3){ref-type="table-fn"}
                          \< 31 (Low)                4 (2.4)     162 (97.6)   
  Self-Efficacy           \> 18 (High)               81 (55.9)   64 (44.1)    0.0001[\*](#TF3){ref-type="table-fn"}
                          \< 18 (Low)                1 (6%)      178 (99.4)   
  Oral health beliefs     \> 16 (High)               50 (25.3)   96 (65.8)    0.001[\*](#TF3){ref-type="table-fn"}
                          \< 16 (Low)                32 (18)     146 (82)     

P\<0.05 considered significant,

Chi square analysis

Results from the multivariate analysis presented in [Table 4](#T4){ref-type="table"} shows that participants who lived in cement/brick house were 4.3 times more likely to visit a dentist within one year compared to those living inhut/mud/combined houses (p\<0.05). Adolescents with low internal (OR=0.11, P\<0.003) and external LOC (OR=0.5, P\<0.001), low self-efficacy (OR=0.08, P\<0.001) had lower chance of visitingthe dentist in a year.

###### 

Multivariate logistic regression analysis showing adjusted odds ratios with 95% confidence intervals for recent dental attendance

\*P\<0.05 is considered significant, R-reference group, Outcome- Recent Dental Attendance, NS-Non Significant

  --------------------------------------------------------------------------------
  Variables                Odds\              95% CI   P value           
                           Ratio                                         
  ------------------------ ------------------ -------- --------- ------- ---------
  Housing                  Hut/Combined                                  0.03\*

                           Cement/Brick^R^    4.3      1.14      7.8     

  Father's education       Secondary/degree   7.1      5.2       11.2    NS

                           Primary            1.7      0.79      3.9     

                           Uneducated^R^                                 

  Mother's education       Secondary/degree   1.8      0.49      4.2     NS

                           Primary            1.1      0.55      2.2     

                           Uneducated^R^                                 

  Childhood dental visit   Yes                17.3     5.31      27.8    0.001\*

                           No^R^                                         

  Childhood dental Exp     Good               3.6      1.34      7.62    0.01\*

                           Bad^R^                                        

  Internal LOC             High^R^                                       0.001\*

                           Low                0.49     0.11      0.226   

  External LOC             High^R^                                       

                           Low                0.11     .028      0.485   0.003\*

  Self efficacy            High^R^                                       

                           Low                0.08     0.001     0.079   0.001\*
  --------------------------------------------------------------------------------

Discussion
==========

Our aim in this work was to identify whether life course factors, dental coping beliefs and demographic factors are associated with the 'recent' dental visit among adolescents in Udupi Taluk, India. To the best of our knowledge, this is the first study to look closely into the association between dental coping beliefs, life course factors and recent dental attendance among Indian adolescent population. The findings of this study supported the theoretical relationships that the influence of early life course factors and dental coping beliefs had significant association in determining the 'recent' dental attendance among adolescents.

In this study, dental attendance was associated significantly with parental education. Children whose parents had completed secondary/university degree education were more likely to visit a dentist within one year. This could be explained by the fact that educated parents may be more sensitive to the tangible dental needs of their wards than uneducated parents. Recent dental attendance was not found to be significantly associated with gender in our study. However, Lopez and Baelum ([@R10]) found significant differences in the use of dental services among boys and girls.

Dental disease is considered to be a chronic disease. Thus, it is meaningful to study the effect of life course on factors affecting dental diseases; one of the important factors affecting them being regular dental attendance. The type of houses in which the adolescent lived in his/her early childhood and the numbers of siblings when one was 10 years old were used as socio-economic status indicators in early childhood. Financial burden is considered to be one of the main barriers to access to dental care than that of educational standards. However, the findings of our study were peculiar. A greater proportion of children who had lived in huts mud/thatched roof/combined houses in their early childhood visited a dentist recently when compared to those who had lived in a house made of cement/brick. This finding could be explained by the extensive outreach camps for the underprivileged provided by our university for the past 25 years through mobile dental units and various satellite centers in and around Udupi District. Children from lower socioeconomic status have poor oral hygiene and more symptom based visits compared to children from higher socioeconomic status ([@R11]), but in our study, the number of adolescents reporting symptom based visits was very few, leading to a limitation of the findings. The statistically significant relationship between childhood dental visit and recent dental attendance further emphasizes the significance of early life experiences on later behavior throughout one\'s life course. Furthermore, the significant relationship between early childhood dental experiences with 'recent' dental attendance further emphasizes the chain of risk model. The findings are consistent with the studies conducted by Lu et al ([@R12]) and Nicolau et al ([@R13]) who reported that a child who visited a dentist in his childhood is more likely to seek dental care in his later life. The findings of thsi study further strengthen and signify the use of life course approach in studying the factors determining dental attendance.

The results of multivariate analysis showed that higher Internal LOC beliefs were consistently associated with recent dental attendance. This finding is in accordance with the findings reported by Bailey et al ([@R14]) and Weiss and Diserens ([@R15]). External LOC was also found to be higher among those who had regular dental attendance, which contradicts the findings reported by Peker and Bermek ([@R16]). The population of the present study demonstrated varied findings with respect to LOC and dental attendance behavior. Internal and external LOC were found to be high among those who visited dentist within one year. According to reports from the literature, higher internal LOC is associated with health promoting behaviors ([@R17],[@R18]). Higher external LOC has been found to be associated with adverse oral health behavior and low socioeconomic status ([@R19]). Higher self-efficacy was found to be associated with recent dental attendance. Studies have reported that higher self-efficacy correlates with regular dental visits ([@R20],[@R21]).

The results of our study also affirm the finding that adolescents whose parents are less educated and who experienced economically disadvantaged circumstances during their childhood have less control over the events which happen in their lives. The DCBS used in this study recognized the attitude of the patient towards the things happening in his/her life. It also identified patients\' oral health beliefs and self-efficacy in performing oral hygiene practices. DCBS provides a useful insight to the oral health professional regarding the orientation of a patient\'s belief either in internal or external controls. Studies regarding the association between life course factors and recent dental attendance are very scarce. Prospective study is the desired design to evaluate life course effects on oral health; however, our study found significant relationship which warrants long-term studies to support our findings.

The limitation of this study include the self-reporting method employed to collect information regarding the parents\' demographics and life course factors. Further, their level of knowledge can either overestimate or underestimate their own oral health behaviors. DCBS constructs like internal LOC, external LOC, self-efficacy and oral health beliefs were dichotomized for statistical analysis, and some loss of information was inevitable. The cross sectional design fails to establish a causal relationship among the variables. Oral health status is an important component which could influence an individual\'s dental attendance behavior, which could have been assessed to strengthen the findings. Further research using longitudinal and interventional methodologies is required to establish an association between life course factors, dental coping beliefs and recent dental attendance.

In conclusion, dental coping beliefs, early life course factors and parental education were found to be the major determinants of recent dental visit pattern of adolescents. These socio-behavioral factors should be borne in mind when planning a dental health programme to improve the frequency of dental visit among adolescents. Further, it may also help in providing a useful insight to oral health care professional when motivating individual adolescents towards regular dental attendance patterns.
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